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Package name:
Description:

Source:
Host mat

Excepted Package

The total dose rate at surface should be < 5Sv/h: calculated y dose rate at 10 cm =
Ifthe surface gamma dose rate is > 54Sv/h you should use a Type A package.
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1. What is e-Ship?

e-Ship (electronic Shipment) is a software program for
calculating radiological characteristics of packages for the
shipment of radioactive material in accordance with
ADR/IATA/IAEA transport regulations. The program also
allows the user to estimate the radiological impact of the
shipment in the event of a release of the radioactivity into the
environment. For this purpose data such as the inhalation
dose, ingestion dose, external radiation dose (ambient dose
equivalent rate, etc.) are given.

The program has been developed jointly by CERN and
Nucleonica.

RADIOACTIVE-SHIPPING SERVICE
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2. Background information on nuclear transports

» Each year about 10 million packages of radioactive
materials are transported worldwide by land, sea and air.

» Radionuclides are used for a variety of purposes e.g. in
nuclear medicine, materials testing, oil exploration etc.

* For these purposes radioactive materials must be
packaged and transported to the location of interest. Before
these materials can be shipped, care must be taken that
the shipping regulations have been strictly followed.

* The purpose of these regulations, of course, is to ensure
safety by containing the radioactivity to make sure that
there is no negative effect on the environment, to control
the radiation emitted from the package, make sure that
nuclear fission criticality conditions cannot be met, and to
dissipate any heat generated within the package.

* Full details are given in the Nucleonica Wiki page on e-
Ship

"
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e-Ship user interface: My Packages

nucleomca".' ... web driven nuclear science

Appiications Data Knowledge My Preferences Print 43 Networking . Nuclear Science &) Help New Browser

/

e-Ship

radiological transport assistant

Help ——

My Package: Edt Optiorss Impant Activity hmils Sample packagas About e-Ship

User defined transport packages

-

(Create, import a new package)
Simple Package Material 2012.08.21 10:19:05
My 1st Package (Type A) Material 2012.08.21 10:17:30
My My 1st Package (exempted) Material 2012.08.21 10:16:21
paCkageS My 1st Package (excepted) Matenal 2012.08.21 10:17:03

Manua Matenal 2012.08.15 11.09:27
Iradiated sample using 26 GeV protorls Matenal 2012.05.24 08:00:00
Irradiated sample (iron) Material 2012.02 27 08:00.00

2012.08.21 16:00:16
2012.08.21 16:00:02
2012.08.21 15:59:47
2012.08.21 15:59:36
2012.08.21 16:00.27
2012.08.21 15:59:16
2012.08.21 15:59.02
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e-Ship user interface:

Edit

Package name
Package description

Activity reported

Nuclide activities

Activity limits

for transport

nucleon |ca~.'

Applications ata HKnowledoe Wy Preferences Print &} Metwaorking -

e-Ship

radiological transport assistant

My Packages Edit Options Irmport Activity lirnits

Mame (ID=109)

Simple Package (Excepted)
Description:

Containing the three nuclides: Co-57, Co-58, Fe-53.

Activity reportedt. | 2012.08.1008:00:00 | |

© Muclear Science

... web driven nuclear science

@ Help 7 Mewy Broveser

Mersion: 3

Getting started
Reference manual

Gwestions, remarks, suggestions can be posted inthe forum

Package description

Sarple packages About e-Ship

Package
Source

® waterial

C‘ Instruments [ Adicles

Host material: |1

Form

@ Cther

O Special

State

® =qiig
O Ligui
C‘ Gas

1.20e+4 ooz
1.24e+4 1
1.00e+5

2.00e-2
1.00
0.5800

10000
1.00E+06

0.9 1.00E+06

L

6.00e-7
10 1.24e-8
10 1.11e-7

6.00e-4
1.24e-5
1.11e-4

Exempt{Bq/g)
1.20e+3
1.24e+3
1.00e+4

1.20
1.24e-2
0100

Cuantity
| [1.00E+D5

Raset

Linit

Becouersl

Transport report
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e-Ship user interface: o
Report e-Ship: nuclear material transport report nucleonica oy

Transport report generated for source: Simple Package (Excepted) by magilltest on Aug 30, 2012 14:02:31

Package name: Simple Package (Excepted)
Description: Containing the three nuclides: Co-57, Co-58, Fe-55.

Source: Material, Other form, Solid
Host material mass: 1 g

Source characterisation

Mass | Activity | Heat Gamma dose rate
() (Ba) W) | Hip(uSwh)at 10 cm

Cos7 271 d  |3.84e-11|1.20e+d |2.76:-10|2.52e-2
Co58 |70.8d |1.05e-11|1.24e+4|2.00e-9 |1.682e1
Fe-59 |445d |5.43e-11|1.00e+52|2.0%-8 |1.75eH]
Total:3 1.03e-10|1.24e+5(2.32e-8 |1.96e+0

Nuclide | Half life

Package characterisation

Activity | Exempt | Exempt | Excepted Az A{Bqig) A
(Bq) (Ba) (Baig) (GBq) (TBq) Exempt{Ba/g) | Excepted

Co-57  |1.20e+4 |1.00a+5|1.00e+2|1.00e+1  |1.00e+1 1. 20e+2 1.20e-6
Co-55  [1.24e+d |1.00e+5]1.00e+1|1.00e+] |1.00e+] 1.24e+3 1.24e-5
Fe-59 |1.00e+5|1.00e+5]1.00e+1|9.00e-1  |9.00e-1 1.00e+4 1.17e-4
Total:3 |1.24e+5 1.14e+4 1.25e4

Nuclide

Excepted Package

The total dose rate at surface should be < SpSv/h: calculated y dose rate at 10 cm = 1.96e+0 pSw/h.
If the surface gamma dose rate is 2 S5pSv/h you should use a Type A package.

Aug 30, 2002 14:02:31
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e-Ship user interface: Options

Cn
I"IUC|EDI1II:E-. ... web driven nuclear science
Four main Categorie S Of Options Applicstions Dsta Knowledge My Preferences Print 3 Metworking -7 Muclear Science & Help

e-Ship
» General (Half-lives, decay modes, etc.) radiological transport assistant

¢ IC RP (d Ose CoefﬁCientS, etC-) vy Packages Edit Opticns Aetivity limits CERN fil= Sample packages About e-Ship

General CRP Swiss RPO IAEA Transport Mucleonica

« Swiss RPO (h(007), h(1 0) etc.) [t cing (SvB)  [LE & s,

Mazs = o) o)

i ) & LEahs (Bq)
Decay modes [ Ejnp, (M%) (Bic

* |AEA Transport (A, , A, etc.)
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e-Ship user interface: Import

Before a user can upload his/her own nuclide datasets, some rules have to be observed for the data format in these files.
The following delimiters are allowed: Comma , Semicolon ; Colon : Pipe | Octothorpe # TAB

The files can be
created for example in nuclennlcaﬁ.' ... web driven nuclear science
2 Spreadsheet, but Appications  Dats Wnowdledge My Preferences  Print g3 Mebworking - Nuclesr Science @ Help - New :
must be saved as csv
files. In the example
shown, the nuclide
name together with the
nuclide activity is
shown with a comma
as delimeter. Currently
only the activity can be

e-Ship

radiological transport assistant

My Packages Edit Options Import Activity limnits Sample packages About e-Ship

a C C ept e d a S Input Browwse a file to be imported: _ Import Decimal separator

I ’ coneisine o & Period  112=0.5
CERN .txt files: It is Impart File | Reset T e e ) Comma 12=0,3
also pOSSIble to upload File to be imparted: | Exarmple of CEY file to be imported
dedicated format olide. aeeivicy (al
CERN gamma o-6o 1. 526

spectrum files
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e-Ship user interface: Activity limits (IAEA)

The Activity limits tab contains the A1 and

A2 values together with the activity concentration
for exempt material (Bg/kg) and the activity limit for
an exempt consignment (Bq). In additon a brief
description and notes are given.

Care must be exercised when using nuclides in
packages which are not in the IAEA Activity
limits table. When a nuclide has been added to
the package, it should be checked in the
Activity limit tab to see if there is an entry. If
there is no entry, this means that it is an
unknown nuclide. In this case, the user must
look up the datasheets for the appropriate
nuclear data .

I"ILIC|EDI"IICE|~.. .. web driven nuclear science

Applications Knoswledge My Preferences Print  ¢#3 Metworking -7 Muclesr Science @3 Help © ey Bron

e-Ship

radiological transport assistant

on e-Ship.

Iy Packages Edit Options Impart Agtivity limits CERM file Sample packages About e-Ship

exempl material exempt consignme
lTBqI l.'TBql (Ba/g) (Ba)

9,69 d 1.00E+03 1.00E+06
1.00E+02 1.00E+045
1.00E+03 1.00E+07
1.00E+01 1.00E+05
1.00E+04 1.00E+07
1.00E+01 1.00E+06
1.00E+02 1.00E+06
1.00E+01 1.00E+05
1.00E+D1 1.00E+06
1.00E+00 1.00E+03
1.00E+00 1.00E+04
1.00E+00 1.00E+03
1.00E+00 1.00E+03

p.ooz 1.00E+01 1.00E+04
0.001 1.00E+00 1.00E+04
0.0 1.00E+02 1.00E+05
1 1.00E+02 1.00E+06
0.0z 1.00E+02 1.00E+05
372 0.2 1.00E+01 1.00E+05
301.0 ky 10 0.6 1.00E+04 1.00E+06
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e-Ship user interface: Sample Packages

nuclennlcaﬁ.' ... web driven nuclear science

Applications Data Knowledge Wy Preferences Print @3 Metworking - Muclear Science @3 Help 7 Mew Browser “erzion: 2012.08.25 1

The Sample
packages tab e-Ship

Contains 3 ||St Of - radiological transport assistant
pre-defined
sample packages.

GQuestions, remarks, suggestions can be posted in the forum

My Packages Edit Optiohs Impart Activity limits CERN file Sample packages Ahout e-Ship

By transferring

these packages to

the u SerS OWﬂ My Irradiated sample {iron) i Material Other Solid
Packages, sample
packages are
immediately
available for
testing.

faterial Other Solid
taterial Other Solid

taterial Other Solid

A EEOO

taterial Other Solid

faterial Other Solid

O ®

taterial Other Solid

Send to My Packages
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e-Ship user interface: My 1st packages o

e-Ship: nuclear material transport report nucleonlca".l

Transport report generated for source: My 15t Package (Exempted) by magilltest on Aog 30, 2012 14:11:01

In this first example, a package consisting 1 kBq of Cobalt-60 i Koyl YR
created. The activity was reported on 1st Aug. 2012. Default Z" et rerfom ad Sl Fest mace <1903

package characteristics are assumed (material, solid, other form). EEEEEEEEEEEN |

In the nuclide table only the IAEA Transport values are shown for

clarity. A host material mass of 150 g was set. The transport e
report can be generated by clicking on the Report button at the [l sk BN R L LU UL

bottom of the page. The Report is shown in the following figurc.  |NEEEEEEE——

Source characterisation

Package characterisation

. - | Activity | Exempt | Exempt | Excepted | Az A(Baig) A A
E-Shlp Nuclide | “®Ba) | (Ba) | Baig) | (GBa) | (TBa) Exempt(Balg) | Excepted | A,

Co-B0  |1.00e+3|1.00e+5|1.00e+1{4.00e-1 |4.00e-1(1.00e-2 |6.67e-1 2.80e-6 |2.50e-9

radiological transport assistant

Package Exempt from requlation

The total dose rate at surface should he < 5pSv/h: calculated y dose rate at 10 cm = 3.66e-2 pSwh.
If the surface gamma dose rate is = 5pSv/h you should use a Type A package.

Aug 30, 2012 14:11:01

My Packages | Edit | [ pliors Impart Activity limits Sample packages About e-Ship

Name (ID=85)

MY 1st F'ackage (Exempted} Package characteristics

Description: Source Form State

® waterial ® oth ® solid
Package contains the nuclide: Co-60 {1000 Bqg); e = ’

This package was characterised on 1 Algust 2012 as Material, Other form and Solid. O instruments / Adticles || O special || O Liguid
Host mass is 150 g O cas

< | 1>
Host material: | 150 -
Activity reported: 2012 08 01 08:00-00 = | JEE

N e R R L e | s s

Co-560 1.00e+3 0.400 1.00E+05 2.50e-9 250e-6 1.00e-2 0.667
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User defined transport packages

Excepted Packagen

-
hip: nuclear material transport report ”‘-'Cleon'ca-'l'

Package name:
Description:

Source:
Host mat

Excepted Package

The total dose rate at surface should be < 5Sv/h: calculated y dose rate at 10 cm =
Ifthe surface gamma dose rate is > 54Sv/h you should use a Type A package.
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Thank You!




